RBBB with LAH. The first half of the QRS interval is deviated at -60°.
(3) The slurred S wave in lead II is given by the right bundle-branch block (RBBB) without LAH.
(4) The S wave in leads III and aVF does not increase its depth between the third and fourth ECG. On the contrary, it decreases when the supposed LAH appears.
(5) The q wave cannot be attributed to LAH since it is present in the four tracings with similar characteristics.
(6) The first-degree A-V block appears before the RBBB. Therefore, the three-fascicular block cannot be stated since this implies RBBB and LAH with the firstdegree A-V block.
(7) The LAH diagnosis in congenital cardiopathies is final. However, in this case a doubt arises, especially when the signs are simultaneous with the RBBB.
Were the RBBB intermittent or were VCG of these tracings available, these statements would be proved.' Rosenbaum et al.,2 whose quotation is surprisingly missing from this paper, show an excellent example of intermittent RBBB without LAH. The QRS in the limb lead as well as the QRS axis have an extraordinary similarity with the case discussed by Dr The authors reply: To the Editor:
We thank Dr. Pedraza for his critical review of our article.
We appreciate that diagnostic criteria for left anterior hemiblock under these conditions may be questioned; however, pathologic confirmation of electrocardiographic diagnosis of intraventricular conduction disturbances is still incomplete, and criteria for left anterior hemiblock associated with right bundle-branch block are still evolving. Our case satisfies minimal diagnostic criteria as advanced by Rosenbaum and co-workers' (as referenced in our article), and our patient's final electrocardiogram is almost identical to an example published by that group2 (patient 3). In their large series, right bundle-branch block alone did not lead to left-axis deviation unless the mean frontal QRS axis prior to the development of block was less than 00. In our patient, the mean QRS axis was about +20°prior to the progression of conducting disturbances.
There has been considerable debate in the literature over whether or not the conduction disturbances in ostium primum atrial septal defect are congenital or develop after birth. We presented an adult patient with first-degree A-V block and a documented ostium primum defect who acquired right bundle-branch block, left-axis deviation, and transient complete A-V block; to the best of our knowledge, this has not been reported previously. The authors state: 'In all patients, as the A,-A2 was shortened from 100 to 70% of the A,-A, interval, the A2-A3 interval became progressively longer. This lengthening corresponds to a linear depression of the sinus pacemaker following these relatively late APD's." I submit that the tail end of the curve reproduced in figure 2 of the article does not reflect a depression of the pacemaker because it plots atrial intervals termi-Circulation, Volume XLVII, January 1973
.: eJ LII VI! LETTERS TO THE EDITOR nated by sinus impulses which are not affected by the premature beat. In fact, a premature atrial impulse which occurs in the terminal part of a sinus cycle collides with the subsequent sinus impulse and does not reach the SA node at all. The slope of the terminal curve is entirely determined by the relative timing of the expected SA discharge and the incidence of the premature atrial impulse. Only when this impulse occurs at a critical moment or earlier can the impulse reach and discharge the SA pacemaker. Then the following postectopic interval comprises: (a) the time of ascent to the SA node; (b) one sinus cycle, which may or may not be prolonged by depression; and (c) the time of descent to the atria. Since the exact values for (a) and (c) cannot be deduced from the data of the experiment, the remaining component (b) is conjectural and of no use for the quantitative evaluation of the depression effect.
The enclosed schematic drawing, which is based on the notations and approximate numerical data of the article's figures 2 and 4, illustrates the proposed interpretation. Panel 1 represents an undisturbed sinus cycle. In panels 2-7 the premature atrial beat (A2) occurs in successively later stages of the sinus cycle. The dotted line at right marks the lengths of the postectopic cycles; when rotated by 900 it proves to be identical with the corresponding line of the article's figure 2. No SA-node depression or sinus cycle prolongation is implied in the drawing. The assumption of such a prolongation with the corollary of shorter conduction times would shift the critical value of A1-A2 upward, and a step would appear between the plateau and the descending branch of the A3 line.
A further remark relates to panel 2 of the schematic drawing and to the corresponding lower left part of the article's figure 4, which is typical for one group of the authors' patients. The authors designate the failure of the early premature impulses to discharge the SApacemaker "entrance block." Since later premature impulses do discharge the SA pacemaker, the entrance block is not complete and simply signifies the fact that the refractory period of the approaches to the SA node is longer than that of the pathway leading from the artificial stimulus to the atrial myocardium. It is doubtful whether this observation can be considered a valid criterion of the condition in the node itself.
It is intriguing to speculate on the nature of the odd dots in figure 4 which represent infrequent instances of relatively long postectopic intervals following early blocked premature atrial impulses. These instances The premature atrial beats (A2) occur at progressively later stages of the sinus cycle. The bars for A2 are aligned. In panel 2, A2 occurs so early that its retrograde impulse is not conducted to the SA pacemaker and A2 is interpolated. In panels 3 and 4 the A2 impulse discharges the SA pacemaker and starts a premature sinus cycle. In panel 5 the coupling time Al-A2 reaches a critical value and the SA pacemaker is simultaneously discharged by its own automaticity and the A2 impulse. (Panels 6 and 7) A2 occurs so late that its impulse is interfered with by the next SA impulse. The subsequent postectopic interval A2-A3 is compensatory.
The numbers are percentages of the sinus cycle. The lengths of the atrial intervals are chosen to approximate the data of figures 2 and 4 in the paper by Goldreyer and Damato. The time of conduction between the SA pacemaker and the atria in each direction is abritrarily set at 15%. It is assumed that there is no depression of the SA pacemaker by the premature impulses.
Circulation, Volume XLVII, January 1973 211 LETTERS TO THE EDITOR resemble clinical observations of concealed retrograde conduction from the atria to the SA node described by Langendorf et al.' and by myself.2 It was concluded that in these instances the retrogradely conducted impulses produced a refractory peripd in the approaches to the sinus node, with the consequence of a slowing of the subsequent antegradely conducted sinus impulse; the postectopic cycle was therefore prolonged. Some critical conditions must be realized for these phenomena to occur, and the opportunity for a clinical documentation and analysis arises very rarely. It is to be hoped that the experimental technic will put the speculations on a firm basis. However, the final answers must await a method for direct recording from the human sinus node, whose behavior cannot be deduced with certainty from the evidence of atrial deriva- The author replies: To the Editor: Dr. Fleishmann's comments are appreciated. We fully recognize that our interpretation of the atrial cycle lengths observed following atrial depolarizations evoked progressively earlier in the sinus cycle is only one of several possible. As has been suggested, the plateau sections of the curves, shown in figures 2 and 4 of our manuscript, might represent only the ascent time of the premature depolarizaton, plus one normal sinus cycle, plus its descent time to the atrium. This is unlikely, however, for the following reasons: (1) ample in vitro evidence exists demonstrating that premature depolarization of cells with spontaneous phase-four depolarzation results in a diminished slope of phase four of the action potential for several beats; (2) if there were no sinus node depression conduction times into, plus those out of the node, would equal 17-32% of the sinus cycle lengths observed in our patients, which seems extremely long; (3) the sinus cycle lengths following A2-A3 should, if this hypothesis were correct, equal 100%-in fact, they were always prolonged. It is possible, but unlikely, that the conduction of several successive sinus beats was delayed by the single atrial premature depolarization.
Dr. Fleishmann is correct concerning the tail of the curves, however. Very late premature depolarizations (90-100%) obviously collide with impulses leaving the sinus node, but this does not account for the entire tail of the curves. If that were the case, the shortest A1-A2 interval first entering the sinus node would be the 70% or "critical value" shown in Dr. Fleishmann's figure.
Retrograde conduction into the sinus node would be prodigiously prolonged. There would be no "step up" in the A2-A3 interval when the sinus node pacemaker was first passively depolarized, because its depression would be very slight at that point, and only then progressively lengthen. The curves, like ours, would be continuous.
With regard to the use of the term "entrance block," we were very careful to state: "In our patients who demonstrated block into the sinus node, the refractoriness of tissues responsible for transmitting impulses between the atrial myocardium and the sinus node is greater than that of the atrium itself." "Entrance block" is a shorthand way of making this statement, and the technic merely defines this refractory period. These patients had normal sinus node function.
We, too, were intrigued with the points which fell between the plateau and entrance block sections of our curves, but because of space limitations did not refer to them in the manuscript. We interpreted them to represent partial sinus node entrance block. The dominant pacemaker was passively depolarized but the entire sinus node was not penetrated. A shift in the dominant pacemaker to a slower one within the sinus node resulted. We feel this is a more likely explanation than the one suggested, because these A2-A3 intervals were followed by extremely long atrial cycles with a different P-wave morphology for several successive beats, and a gradual return to baseline intervals.
Lastly, we quite agree, and stated clearly, that there is no indirect method which will "obviate the need for some direct measurement of conduction time from sinus node to atrium." Until that is achieved, however, refinements of the technics suggested may yield clinically important information regarding sinus node function. His reasoned appeal for the use of digitoxin rather than digoxin, however, appears to be flavored by some omissions and interpretations which I do not think are quite fair or appropriate to views of other cardiologists and pharmacologists. I feel an obligation to state some of my views on his remarks.
A citation referring to his own work' reveals digoxin to be 23% protein-bound. Findings in our laboratory of in vivo human serum protein binding of digoxin after oral administration (permitting passage through the portal circulation and providing an ample opportunity for optimal binding with protein) reveal less than 5% of 3H-digoxin to be protein-bound.2 This finding, I believe, is of more import than suggested in the discussion. A reference cited in the editorial reports a Circulation, Volume XLVII, January 1973
